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The treatment of rectal cancer has evolved signifi cantly over the last 100 years. Standardization of total mesorectal excision and the development of techniques for sphincter preservation have resulted in signifi cant improvements in the management of this disease. Still, local disease control and functional outcomes of sphincter preserving procedures remain a relevant issue. In this historical paper, the oncological and functional outcomes of patients with rectal cancer treated between 1960 and 1971 by a pioneer woman surgeon using a sphincter preserving approach and a technique resembling total mesorectal excision performed at that time are reported. The results refl ect one of the earliest steps of partial intersphincteric resection and total mesorectal excision with good oncological outcomes (2% local recurrence) and acceptable functional outcomes in a highly selected group of patients.
Introduction
Rectal cancer management has evolved significantly over the past 100 years. 1 In fact, many contributions in the fields of surgery, radiology, pathology, and medical and radiation oncology have led to improved oncological outcomes. In surgery, perhaps the two most significant contributions have been standardization of total mesorectal excision and sphincter preserving operations. A total mesorectal excision with precise, sharp dissection of the mesorectum through an avascular plane, initially described by Heald in the early 1980's, led to a significant decrease in local recurrence rates. 2 Many surgeons have claimed they routinely performed total mesorectal excision prior to its standardized description in medical journals and long before computers and internet were available. Sphincter preservation however was initially considered possible only for the most upper rectal cancers, commonly referred to the distal part of the pelvic colon, as early as 1950. 3, 4 Up until the early 1970's, middle and distal rectal cancers were most commonly treated by proctectomy without primary anastomosis (Miles' operation). 5 There was a common belief that primary restoration of bowel continuity for patients with mid/distal rectal cancers was unsuitable and would inevitably lead to unacceptable functional results. Fortunately, a few surgeons were already "thinking outside the box". In 1972, a most improbable scientific work was presented suggesting successful outcomes following primary anterior resection with primary colorectal anastomosis for mid/distal rectal cancers. In the male world of surgery, a woman surgeon (first in her country) was able to break through and treat a number of patients undergoing restorative proctectomy with a technique whose detailed description matches that of a total mesorectal excision. In addition, circular staplers were not avaliable at the time and hand-sewn low colorectal and coloanal anastomoses were performed through the anal canal, similar to how intersphincteric resections are performed today.
In this historical paper, the oncological and functional outcomes of patients with mid/distal rectal cancers treated by radical proctectomy, total mesorectal excision and delayed coloanal anastomosis between 1960 and 1971 are documented. The methods, results and illustrations described here were taken from the original thesis entitled "Indicações e resultados da retocolectomia abdominoendoanal no tratamento do câncer do reto/ Indications and results of abdominalendoanal rectocolectomy in the treatment of rectal cancer" presented to the University of São Paulo School of Medicine by Angelita Habr-Gama in 1972 to obtain the title of Associate Professor of Surgery. 6 Not only the scientific data is of interest but also the historical setting in which a woman surgeon, clearly ahead of her time, challenged the surgical community in a call for a change in the management of rectal cancer. This thesis describes one of the predecessor techniques of the partial intersphincteric resection with delayed coloanal anastomosis following previous descriptions by Bacon and Black on techniques for proctectomies with sphincter preservation.
7,8
Methods
Between 1960 and 1971, consecutive patients with resectable extraperitoneal rectal cancer were managed (handled/ treated) by a single surgeon at the Hospital das Clínicas of the University of São Paulo School of Medicine. Initial assessment included a physical and digital rectal examination, rigid proctoscopy, barium enema and chest radiograph
Patients received no preoperative radiation or chemotherapy treatments. Patients with hepatic and/or peritoneal metastases detected intraoperatively or with unresectable disease were excluded from the study. Prior to surgery all patients received full bowel preparation including low-residue diet, laxatives and enemas for three days. All patients received oral antibiotic prophylaxis with Neomycin and Sulfamycin.
Surgery
The original description of the surgery included a two-staged procedure, the primary resection and at a later date, delayed endocoloanal anastomosis:
FIRST STAGE Abdominal phase. The patient was positioned in supine position with legs apart and flexed at a 45-degree angle. A midline incision was performed between the pubis and xiphoid. Systematic examination of the abdominal cavity in search of liver metastases and peritoneal implants was followed by the placement of a Gosset's abdominal wall retractor. The small bowel was retracted upward and to the right by the first assistant and protected with sterile towels.
Incision of the mesosigmoid was performed laterally to identify the left ureter and gonadal vessels and continued anteriorly to reach the level of the base of the bladder or vagina. At this point, the surgeon decided on the resectability of the tumor.
Once the tumor was considered resectable, the left colon was completely mobilized including the splenic flexure in all cases. The proximal colon above the tumor was occluded using gauze to avoid possible dissemination of cancerous cells. The left ureter and gonadal vessels were again identified, now in this more cranial position, and the mesocolon was incised proximal to the ligament of Treitz. The inferior mesenteric vein (IMV) was identified and ligated close to the inferior border of the pancreas. The inferior mesenteric artery (IMA) was ligated close to its origin in the aorta and prior to the exit of the left colic branch (Fig. 1) .
The dissection of the rectum began by its posterior aspect, releasing adhesions to the presacral fascia in an avascular e a excisão total do mesorreto com bons resultados oncológicos (2% de recidiva local), e os resultados funcionais aceitáveis em um grupo altamente selecionado de pacientes.
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Todos os direitos reservados. plane down to the level of the levator muscles. The anterior wall was dissected, preferably behind Denonvilier's fascia: in male patients down to the level of the prostate gland preserving the seminal vesicles and deferens ducts; and in female patients, posterior dissection of the uterine wall to the vaginal dome. The lateral ligaments of the rectum were taken near the pelvic wall. Dissection of the rectum was then completed to the level of levator muscles and its distal end, was tied with gauze ( Fig. 2) .
Once the proximal colon was completely mobilized and the rectum completely dissected, the selection of the descending colon segment to be lowered to the anal canal was performed taking into consideration its reach over the pubic bone without any signifi cant tension. Adequacy of the arterial blood fl ow at this point was routinely evaluated prior to resection.
The surgeon moved to the perineum while the assistant remained in the abdomen to help with the fi nal passage of the descending colon through the pelvis.
Perineal phase. Following standard antiseptic rinsing of the perineum, gentle digital dilatation of the anus was performed and Allis' clamps were placed at the cardinal points of the anus to allow good exposure of the anorectal region. A circumferential incision 0.5 cm above the dentate line was made starting at the posterior wall, followed by submucosal dissection along with the identifi cation of the internal sphincter muscle (Fig. 3 ). An incision was made through the muscular layer of the rectal wall (with partial resection of the cranial portion of the internal sphincter) circumferentially and distal to the previously made occlusion of the rectum (tied gauze), thus communicating with the abdominal dissection (Fig. 4 ). The rectal stump was then closed with interrupted sutures and the specimen extracted through the abdomen.
The descending colon was gently brought through the anal canal and a small segment was kept exteriorized as a perineal colostomy. Cardinal sutures were placed between the dentate line and the descending colon (Fig. 5) . Special care was taken in order to maintain the anastomosis tension free and properly vascularized. A tubular drain was placed in the presacral space and the abdominal wall was closed.
SECOND STAGE (Resection of the perineal colon stump)
Ideally, the second stage of the operation was planned to be performed within 10 to 20 days from the original procedure. Under spinal anesthesia, the patient was positioned in gynecological position with the aid of leg stirrups. A circular incision of the colon at the level of coalescence to the dentate line was made and the marginal arcade was ligated. Reinforcements to the previously sutured coloanal anastomoses were performed with additional interrupted sutures.
Postoperative complications were considered immediate when occurring up to 30 days from the initial surgical procedure and late when occurring after that period.
None of the patients underwent postoperative chemotherapy. Follow-up included visits to the colorectal surgeon one month after surgery and then every three months during the fi rst year and every 6 months thereafter. Recurrence was considered local in the presence of endoluminal confi rmation of adenocarcinoma. Systemic recurrences were considered in the presence of clinical or radiological evidence (with or without pathological confi rmation) of distant metastases.
All patients underwent assessment for urological, sexual and anorectal function. Urological assessment included a questionnaire of urological symptoms (dysuria, urinary incontinence) and cystometry 2 months after surgery. Sexual function was assessed with a questionnaire of postoperative sexual function (retrograde ejaculation, orgasm and erection). Fecal continence was assessed with a questionnaire of postoperative events specifi cally addressing gas, liquids or solids incontinence every 6 months until 2 years of follow-up completion.. In addition, patients underwent a radiographic enema and manommetry. All questionnaires included objective questions to the presence or absence for each of the mentioned symptoms.
Results
Fifty patients with resectable rectal cancer were included. Patients' demographics are described in Table 1 .
Median hospital stay was 18 days and the median interval for resection of the perineal colostomy was 20 days. Immediate postoperative mortality was 8% (4 patients). Postoperative complications, included necrosis (mucosal or transmural) of the large bowel used for anastomosis, were detected in 5 patients (10%) ( Table 2) . Postoperative complications and diffi culties in hospital admittance (a public University Hospital) for resection of the perineal colostomy led to a signifi cant increase in the interval time between the stages of the procedure. Long term complications were mainly related to stricture of the anastomosis occurring in 7 patients (14%). Nearly half of these strictures were short in extent (3 patients) while the remaining developed long tubular strictures (4 patients) ( Table 2) . Pathology was available for 31 patients and classified using Dukes' staging system. Dukes A (pT1-2N0) tumor was present in one patient, Dukes B (pT3-4N0) in 19 patients and Dukes C in 11 (5 with C1/pT1-2N+ and 6 with C2/pT3-4N+) ( Table 3) .
Median follow-up was 60 months. There was one local recurrence (2%) and 10 systemic recurrences (20%). Eight patients died due to disease progression during the study period. Three year and 5 year cancer specific survival was 87% and 71% respectively. Only 6.5% of patients had any urinary symptoms during the postoperative period (> 30 days). All were transitory and all patients became asymptomatic at 2 months of follow-up. Cystometric values were normal 2 months after surgery in all cases.
Five out of 12 male patients that completed the postoperative questionnaire complained of sexual dysfunction after surgery (48%). There were 2 patients with exclusively retrograde ejaculation and 3 with impaired erection and orgasm. Tables 4 and 5 provide information on bowel function and episodes of gas, liquids and solids incontinence. Bowel functional outcomes were obtained from 40 patients. In general, 50% of patients had bowel function perceived as normal (no diarrhea or constipation) after 1 year from the primary surgical procedure. Complete continence to solid stool increased from 30% in the immediate postoperative period to 92% after 2 years of follow-up. Continence to gas increased from 9% to 75% during the same period. Finally, among the 20 patients that underwent radiographic enema, all were able to completely retain the contrast during the study.
Discussion
Even though the retrospective observations of the present study may not seem a breakthrough in the management of rectal cancer today, it is clearly an outstanding accomplishment when the data and the results are put into historical perspective. After all, more than 50 years ago and 50 years after Miles original description of the abdominal perineal excision of the rectum, preservation of the anus with coloanal anastomosis for tumors as low as 5cm from the anal verge was unthinkable by most surgeons, perhaps considered madness by many. Still, the idea that sphincter preservation for these patients was considered a merely pleasant possibility and never a necessarily required outcome is clearly emphasized in the thesis. 6, 9 Apart from the obvious differences in terms of hospital stay (18 days!), immediate postoperative mortality and absence of stapling devices, this paper draws attention for the similarity to "modern" rectal cancer management. First, the fact that an operation resembling total mesorectal excision was used during proctectomy stands out immediately, even though not as clearly described as Heald did years later. 2 The description of the surgical procedure specifically mentioning the dissection through an avascular plane close to the presacral fascia, also indicated by the drawing, clearly illustrates an embryonary total mesorectal excision with no vessel ligation and what appears to be an intact mesorectal plane. In addition to the actual description and illustration of the technique, the 2% local recurrence rate strongly suggests that an operation very close to TME had been performed and contributed to the excellent local disease control. This by no means [10] [11] [12] The efforts and works of Prof. Heald allowed widespread education and training of surgeons worldwide with a significant impact in the practice and outcomes for rectal cancer surgery. 10, 11 The early use of TME presented in this study merely reinforces that total mesorectal excision is so appropriate that to some surgeons it was nearly instinctive. Still, one should take into account that strict selection of patients may also have accounted for this excellent result in local disease control since many more advanced or aggressive cases could have been managed by alternative abdominal perineal resection during the same study period.
Second, the concern of the colorectal surgeon with the urinary, sexual and fecal continence consequences after rectal surgery with sphincter preservation is rather remarkable. The observation that fecal incontinence improved over time, confirmed much later in randomized controlled trials, was already observed after straight colorectal or coloanal anastomosis. [12] [13] [14] None of the currently used fecal incontinence scores were available at the time (most proponents were not even born yet!) and the author used a simple assessment of gas, liquids and solids incontinence for dysfunction evaluation. 15 The same applies to the attempt of assessing sexual and urinary functions. 16, 17 Third, is the description of what we know today as a partial intersphincteric resection (ISR). Instead of a complete removal of the internal anal sphincter, partial intersphincteric resections include the most cranial portion of the internal sphincter as described by Yamada et al. 18 In fact, sphincter preservation with coloanal anastomoses had already been clearly described at that time, particularly by works from Babcock and Bacon in the late 40's.
7,19 Also known as "abdomino-anal pull-through", these authors described a technique with removal of the lining of the anal canal and bringing the mobilized colon through the canal leaving a segment of nearly 5cm protruding beyond the anal verge. By this technique, the anal sphincters were divided and then sutured to the protruding colon. It was Black, nearly 10 years later that modified the technique to preserve the anal canal lining and anal sphincters (by dilation instead of sectioning). 8 The former description is the closest to the technique employed in the present manuscript that had also been described for the treatment of Chagasic megacolon in 1961. 20 Still, at that time, a 5cm distal free margin was the rule for curative rectal cancer surgery. Therefore, sphincter preservation would rarely be considered for distal tumors (< 5cm) from the anal verge. Progressively, the 5cm has been replaced by 2cm, 1cm and now distal margins even less than 1cm are currently considered appropriate for most patients with rectal cancer, particularly for tumors undergoing neoadjuvant therapies and without direct invasion of the sphincters. 21 This incision of the rectum at (or closely higher to) the dentate line with delayed coloanal anastomosis is clearly described in the manuscript and illustrated by the drawings of the time. In fact, in a time where surgical staplers were still unavailable, this was the only technical option for the preservation of large bowel continuity to the anus. Curiously the same year,,1972, Sir Alan Parks published the technique for transanal coloanal anastomosis with primary suturing. 22 Years later, intersphincteric resection for rectal cancer became increasingly popular. 23, 24 The only difference between today's partial intersphincteric resection and the technique described in the 1972 manuscript is that delayed anastomosis with perineal colostomy is now rarely used. This has currently been replaced by temporary stomas (most frequently ileostomies). 25 Still, considering that none of the patients required stomas in the author's series and that the mean interval between the final resection of the perineal stoma and definitive colonanal anastomosis was 20 days, leads to a reflection whether this approach should be revisited and considered in specific situations by the experienced colorectal surgeon. This is particularly relevant considering the morbidity and mortality directly associated with stoma creation and closure. 26, 27 Finally, if all of this was not already a significant leap in rectal cancer management between 1960's and 1970's, the fact that all patients had been exclusively intervened by a single woman surgeon is significant. At that time, there were very few women in surgery and did not usually play key roles in the advancement of our specialty. In order to introduce so many new concepts in rectal cancer management, one needed to literally invade an almost exclusively men's world.
Sphincter preservation and functional outcomes following rectal cancer surgery has been a matter of interest and concern for many years. However, there is still controversy in the use of sphincter preservation and ISR for the management of distal rectal cancer. Particularly, appropriate comparison of oncological, functional and quality of life outcomes to abdominal perineal excision in the setting of proper cylindrical (also known as extra-levator APE) is warranted. 28 While technical advancements seem to have been overcome, it is our task to take the next step to provide definitive answers for its use. Otherwise, we will continue teaching new dogs old tricks instead of teaching old dogs new tricks.
